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(57)Abstract: 

PURPOSE: To eliminate oblique unnecessary light 
without decreasing normal luminance by making the 
angle that two surfaces on the side in contact with the 
translucent base material of a unit pentagonal prism 
contain acuter than the angle that two surfaces on the 
noncontact side of the translucent base material contain. 




CONSTITUTION: The lens sheet 1 has unit pentagonal 
prisms 10 formed projecting on a light projection side 
and the sectional shapes in one or two orthogonal 
direction are pentagonal. Of each unit pentagonal prism 
10, the angle 9a that the two surfaces (steeply slanting 
surface) 12 and 13 on the base side (side in contact with 
the translucent base material) is acuter than the angle 0 

a' that the two surfaces (gently slanting surfaces) 14 and 15 on the vertex side (side not in 
contact with the light-transmissive base material) (9a'>0a). Here, 82<81 holds, where 91 and 9 
2 are the angles of the steeply slanting surfaces 12 and 13, and gently slanting surfaces 14 
and 15 to a base 11. The steeply slanting surfaces 12 and 13 function to increase the 
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luminance and the gently slanting surfaces 14 and 15 function to suppress a side lobe. 
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PURPOSE: To eliminate oblique unnecessary light without decreasing normal 
luminance by making the angle that two surfaces on the side in contact with the 
translucent base material of a unit pentagonal prism contain acuter than the 
angle that two surfaces on the noncontact side of the translucent base material 
contain. CONSTITUTION: The lens sheet 1 has unit pentagonal prisms 10 
formed projecting on a light projection side and the sectional shapes in one or 
two orthogonal direction are pentagonal. Of each unit pentagonal prism 10, the 
angle &theta a that the two surfaces (steeply slanting surface) 12 and 13 on the 
base side (side in contact with the translucent base material) is acuter than the 
angle &theta a ' that the two surfaces (gently slanting surfaces) 14 and 15 on the 
vertex side (side not in contact with the light-transmissive base material) (&theta 
a , >&theta a ). Here, &theta 2 <&theta 1 holds, where &theta 1 and &theta 2 
are the angles of the steeply slanting surfaces 12 and 13, and gently slanting 
surfaces 14 and 15 to a base 11. The steeply slanting surfaces 12 and 13 
function to increase the luminance and the gently slanting surfaces 14 and 15 
function to suppress a side lobe. 
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±.XK}£L^tmfr&. 
[0036] mz. <tA b'D-/jK(OS4(:o^t. 0 

ar*>SZIS2ZftaxyXAO±«Kffi (H^fflZ^ 
^PQJT'^$ilS#fiX'JXA) Sr^LTV^. ^ 
OTtcfcv^tllT^^^IJSO- Hft^at- XU 
XA/Sm*ffi^^0 c {i. 

( 1 ) 

(2) 

I 0 0 3 8 ] mkR 1 1 Ji. K fett 4 AftW 0c 1 1 

4. vliT% * ( 1) <0^fr*^, 
(3) 

[0039]-*. tKHR 1 2(i, jjSiCCtJftiAiWl 
(4) 

cOAStft0 dl 2(i. 

(5) 

[0040] 3K»R1 3U. ACKtJttSAitft^cia 



(7) 
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0cl3>0a " 0c 
0<il3<0c 

X'hh. I***. ftURl 3J4, WkxHZttLX*.* 
%ft% (0+, XW}jft£&^ft%) TSfflf 1 ±0 

ftICQ=90* - (0 a - 0 C ) 

0 c 13=(0 a " &c) + M90° 

[0 04 1] 07(4, 06fc|5]t]fft#<9 a T'£>l>Z:ft 

0R..in = (0a - 0c) + (8/10 
0R,peak = (^a " *e) + (6/10) 
0R,o,a« = (0 a " 0c) + (4/10) 

14, ->M KQ-X#£RltU*SaaKll (sU 9 ) ) 
2:*il-eft8/10, 6/10, 4/10C^»W-&ftjBtr* 
S>. 

[0042] £<OJ;-3C0 R , MI . 0R, P , ak . 0R,«inS- 
CDftfeZfeMf 3 com®. t%bt>. W%.m<7)lX%fficD 

W&lZ^Ximt&t. ZtlZ'h.5 7. 7° , 7 0. 
7° , 84. 7° 

[0043] .lillCttLT, 01 50flllS (A) 

&7°UXAWM Hn-y*««/]Nft*|ftitt s 0 so ,»in 
= 52° , ftx*/^-#&*T'£>S2>fi (f-?£ 
ft) (4, e so , peak = 6 8 5 , ZLX.frkftHmt. 

©so.»a.=82- i«n.^fiBi, ±.im%m 

©.o..i«« ©so.peak. ©ao, ... t im^&tZ . £«0 

[0 044] I^BBf l*»^3t*SR ltaai ~Ri,.i„ 

4 t&i^ttox 'j xawbsjiu £ £ t fcovvtea 

1-4. i<OJ:?t-r*itt:J:0. Hft0 a ^Z^fflZ 

attxyxMctjur, m&jjfflg. , mis&*;®%fri 

[ 0 0 4 5] , ®Mf 1 ±T\ 1M Ko-XJKSrft 

-f*. 08(4. TIftrt { 0 a = 9O° -CfciEattXyX 
AOSOKaBftpLTVift. ftlSRl 1(4, 07(;:fc(t 



d 1 3 



{4. 



(6) 



(7) 



T£R»U UO. ft I CQrtSiljaLTftlBf licit 
(8) 

- (0 a - 0c)) 

(9) 

0R,«.x, 0R,paak. 0R,«in* t ^ (9) J)ltJ:5^ 

(90° - (0, - 0 C )> (10) 
(90* - (<? a - 0 C )) (11) 
(90° - (0. - 0 C )) (12) 
TfcO, WW Hn-ytKltft0 so J4, 70. 7° T 

[0046] JttRRl 1(4, 3tRE,-D,&iiTTyX 
-McAWU tflfflf 2±cO^C 1 t'^RIt$it^m 
(C. ££fffif l±K*«AP|36»6Ai*rftl^aa«-4. 
v^, #HBF2±<0RWjft*C,, C 2 , • • • fcSS&Jl 
fflf 3<9#l6M^$-£!.fc, fttttt. Rl 1. Rl 
2, • • • OidfcffiBf l±*<WBtaKflf 3^*[6] 
3mR ]c {4, Rlt^A { «i21f 3t#ffflf 2 

1 l~*tSR lc t4, Bfflf 3*»A>ryXAKiA»L» ft 

[0047] «iaf i tij'tiajwjs^ ^r 

lc OttiSt*Pci0i£fflf 3{fflco^P 3 , P.tMt'f 
Fo-X3fch LT^IIR 1 3 , R 1 Affif&LtztWfe 

f 3(CA»°f6fttt, B&»ft0c*®aL-CV^fc«> 
fc, tt4 J ?>J!Sffif 3<OT**^X , JXix|*|tASt-ti:'r, 
«itf3tt»E 3 -Gs-F3-P3-»A3<0«fc:, flffif 2 

cojgffif 33wsjtaaii*n>i< J; o tRB urates 

*»R1 3. R14t«'t43eKJ4. %t*#4L=5:V\ 

[0048] -ec:T\ &tcjftp e *>ffiat£**>*. ±ie 

-t-f HD-Xffl*fftA { 0 S o.paak'C'J)4R 

L. W Ko-XaJ8t#tf0 S oT-£>!.ftl|RicK-^-C 
UXAcoiWiSa b c t . ^BnfirtSSIflJO . 1M 



(8) 
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[ 0 0 4 9 J *KR le tf£*HB f 1 (CAHf*** 

0 si =sin-' ((nO/nl)sin<? 30 ) (13) 



^so, oin ®so, oin 

^so.peak = ® 
^so.raax — ®so,<nax ~ 



so., peak ~ 



(14a) 
(14b) 



(13a) 

&mW0>ti&'Chh) . Efl^aP c cfci>^ 

#aP c c=9(r - 0 si 
£|P C c a=90° + 0 3i - da. 

x-hh. 

[0 0 50JHRK. 3fltf>5S#A. B. CT'fc&H 

(A + B)/(A - B) = (sin« + sin£)/(sina - sin/3) 

(15) 

flWOjfcO. fit. Sea, aP cs P e bO*St* (14a), ( 1 4 b ) *ft*t *U* 
fl-Wlx. xl. x2fc U 5S ( 1 5 ) (C. * ( 1 3 ) , 

xl = <sin(90* + 6 si - €> a ) /sin (90* - <? si ) ) • x (17) 

x2 = x - xl 

= (1 - (sin (90* t 0 si - <? a )/sin(90° - 6 ai ) ) ) • x 

(18) 



xl/x2 = l/((sin<90* 



aP cl /bP cl =xl/x2 

a P c2 /c P c2 =xl/x2 
0>fc$r4£P o i, P e .£**>, H^P cl aP c2 S-^ 

l/(cO - 1) ^ xl/x2 ^ 

fc£U 

cO = cl/c2 

dO = dl/d2 

cl = sin(9(T - sin"' ((n0/nl)sin(9 so , min )) 

c2 = sin(90° + sin"» ((nO/nl)sin0 so> , in ) - 0 a ) 

dl = sin(90° - sin-' ((n0/nl)sin<9 so>fflal )) 

d2 = sin(90° + sin" 1 ((nO/nl)sin0 so> , al ) - <9 a ) 

=5rS. *<0RB, 12l7X{i^ (19a) a>S>gj)¥$*U> 

iat, ^p 0 tHftacois^SBrixm, 

■j, ffiiwi«K:iiiiw-iiiioftSx2*»a<*i. a-? 

■c. mmKmtfKT-r&bbhtz* tmn (±o-x«o 



«9 si )/sin(90 e + 0 3 i - - 1) 

(19a) 

XAtf0±iJJ$rffl a b c <rM c a &Z/ abtfcW, 
(20) 



(21) 

[005 US(19a) +<7X9 3i {i. £ ( 1 3 ) fc* 

SWW*. -f=5r^*>- (19a) s^SrJ; 0K*CIE* 
l/(dO - 1) (21a) 

0 SO = e s o , pea k k ? h z. t t x o a& < vxt 
s. 

[0052] awe. im Hn-rjfe^aat x 

1 5COftl8A*><5BB<5*»-CJ>S<J:3C ttfcH«0atf 
9 0° cOEfcttrDXAtefclATlM Fo-X3fo9&"i 

if fc . -3eo«*(cJS^-C«BttftT't*. £1 

[0053] 02 614, 2£SW)ffl*f8?n0-l. X'JX 
AOfflJf*nl = l. 5<7)i:l=lc, HA^ a = 9 0° O 



(9) 



IH-43iai*< . HA^a^tSJni: k t fc'O 
£i<9a#9 0° KiWiWSt. «M Kn-7*5fcO 

KSWcRiSfUg 9 fcEMs l/C V* < £ i: fcffi 3 L/C V > * . 

H26 <b) izyp-rxo^ mfte a ?>m±n&^ & 

•RBKSfcO. HWiRWStl, ftfeiiifficOiSIS n ifi® 
iS». ffllff t-C*36ttt5W43taimit:7 -f - hVN'. y ? Six 

H 3 fc V * Lfc J: d CT 'J XAfl ffitcfc V ^ £RSt 
U ilHC^^*!? -f - FA-y ? s*x&fctf> 
fc. Stele****. 

[ 0 0 54 ] fcfc, JJLL^aafc^fc^LfctffcR 
IB**. 07Cl3V^Sra^^o(:, ]ft&0 a £ 
9 0* *ws>**3-l*-*i:, 1M Ho-7*3tR I ,. iB ~ 

BJ^*7yXi»<oaffifc:S°*a J a t=flr6. *£T\ 

<9si,.« = (90° + a) - (0r. mi - a/2) 
= 90° - tf R)Bal + (3/2) a 
4 fc. ttffi f 2 x-cD^mm 0 R , .„li. 5* ( 1 2 ) «k 0 . 

<?R, aa x = ((90° +a)-tf c )+(4/10)(90° - ((90 
= 90° + (6/10) a - (6/10) 0 C 

fc&*. &&me ao 

[00 56] 1M Kn-7*3KR ltBai c7)MiBf ltfctt 

n0sin<9 so , B ai = nlsin(90° - 0 R ,.a« 

0so,« a . = sin- i((nl/n0)sin(90° - 



*. 024(2. l^ a = 90* + «-C**=«tt7'y 
I-IT'ati:, 0° <a<90° <Z>Klfl.£SifcLT89, 

6> a =9 0° +«kUct#^, la^ZftttryxA 

mmmmt^titm . 026 *>#*>* j a (cr 
«t**fflryxA<oiawia*. r....,*>hj 

#*«»** <£R> W'JXAiiCStS. 
[005 5] H30 a #9O° 4-afc&*Ofc:i: 
fcfcv\ Jgfflf 3k, $ffif lXttf 2k<D&*:ft<? b 
(i, 4 5° - (a/2) 1Kb. Ztlii. E.ftBC0ftft 
cr>mtf 1 8 0 • T£>* Z k , Z^iaH^^cOMKftttffi 
«U^k, «aW* (a/2) «!>Lfc.fcX4fflS 

f 2st/-e<7)&n*witniot (a/2) @<ig**£ 

lift, £$ffif l«Djfifc*j»tS^>f Fo-X3fcR 



ft(7)ft*U80° X'hhZkfrb, 



(21b) 

+«) ~ 0 C » 
(2 1c) 

,ait^R,«ax«. £D KiJWt Jg*T<0}£ 

Mfc J: 0 , J2TROJ: a twas^'tfeixft. 
+ (3/2) «> (2 Id) 



k&*. m%Mi<?)lTfi <D-»E) tfjgffif 3kWC 
hht^oZtlt. *H Fa-X3tR 1>0 a,* { SBSf 3 

(45° - a/2) + 0 so , Ba , = 90° 
k£*. fiSoT, 3$(21e)ftlM21f)J:0. 
(45° - a/2) 

+ sin" 1 ((nl/n0)sin(90° - 6 
:. sin-i((nl/n0)sin(90° - <9 R 

[0057]5^(21g) tcfcV^T^ja^IESSri: § 



- 0R..a,+(3/2)a)) 

(2 1 e ) 

com® ( mytmmmcomwi > n t ; t 



°r*4»6. 



]24i0, 

(2 1 f ) 



R, max 



(3/2) a)) 
(3/2) a)) 



90° 

45° + a/2 
• • • (21g) 



(nl/n0)sin(90° - <?„.„„ * (3/2) a) = sin(45° + a/2) 
.'. sin(90° - 6> Rinal + (3/2) a) = (n0/nl)sin(45° + a/2) 

• • • (2 1 h) 
0, 0° <0 a <18O° X'b&frb. 



[00 58] zzx\ e a =%- *aitE.nmcomnx'h 

0° < a < 90° 

.-• 45° < (a/2) + 45° < 90° 



(10) 
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:. < sin((a/2) + 45* ) < 1 ( 2 1 i ) 

fcfrD, ( 2 1 h ) 

(l//"2) (nO/nl) < (nO/nl)sin(45° + a/2) < nO/nl 

(21j) 

k&S. 0. 
[0 0 5 9] ttoT, * ( 2 lh) RV (2 1 j ) X 

(nO/nl) > sin(90" - + (3/2) a) > (l//"2) (nO/nl) 

•••(21k) 

k&l> * (2 1k) coWUi. 5? (21 j ) iS (21c) <O0„, aai £ftAt*>k. 

£fc(tS*^k*<9|Sl#£i£kl/0>i>) . ififc, 

(nO/nl) > sin((6/lO)0 e + (9/10) a) > U/,T2)(n0/nl) 

•••(2 1m) 

k&&„ 7c*02 4<7)^fflf 20)&DlzMfhXMfte si , aai X' 

[0 0 6 0]-*, *(2 1m)O3Ea<04»<0«Ktt, *>S.Ik, 

(6/10) 6 C +(9/10) a = 90* - 0„,.„ + (3/2) a 

= *si...i (2 1 n) 

0° < (6/10) 0 c + (9/10) a < 90' ( 2 1 p ) 

WlUBJftllPBBBrCftiii:**^ (21m) coMlEm 

0 C > (6/10) 0 e + (9/10) a >«in-i((l/v r 2)(n0/nl)) 

• • • (21q) 

ttzh. fc£U mmim**). sin-'(n0/nl) = 6 c blX^h. 5S(2U) £afcoWCJB< fc, 
a > (10/9)sin-i ((1/V2) (nO/nl)) - (6/9) 0 C ( 2 1 r ) 
02 4OJ5£Hfl»m£*Sfc*>fc:m«<9 ....,{1. 

= 90° + a 

> 90" + (10/9) sin- ' ((W2)(n0/nl)) - (6/9)<9 c 

• • ■ (2 1s) 

b^otkfr&mt:Z%inilf%t>%^Zbmfrl. *M Ko-7'#T1i4§<&&, ( 1 1 ) . (10)0) 

100 6 11-mdiWZUztmtZb. m&VM H ««.„.k. 0R. ai n£E^JJekE«<aflir£ff3 
o-7"ftR,, peak , R,, Bi „#la22f 3k¥frfc*r9, k. 0 a , paa k. 0..,i D ^*an.<eixfc:ovvt, 

* a , P e a k > 90' 

+ (10/ll)sin-i((l//2)(n0/nl)) - (4/11) 6 C 

• • • (21 t) 

<9 a ,»in > 90" + (10/13)sin-i((l//"2)(n0/nl)) - (2/13) 0 C 

• • • (21 u) 

fctt*. *ri$. ZZX'it, S ( 1 0 ) . (11) fctsu £HBf lfcfcttSfflStffiHfcJfcriW^ryXAa 
T, 9 0" £90° +afcL-atfiteffoTHS. ffiT-K8*&tfj§$LTfi£ ££*1M Hn-7*ftT'&< 

[0062] J3Ut<Oll«*ikft*k. Ba0 a = 9O 

" <T)t%li. r'JXAWSKlf l*»4>ailtA<9 a o,.in [0063] £^C. 0 a #ift!llll/C, 5 a< peak tc3i-r 
S0£0 iO . tai <Oiaffl'ClM Hn-7'^Ri, 0 i„~R lb, t-?5fi**4;t*lM Ho-XftR,, peak t>£ 

1 , Paa k-Ri.« a .* 5 ^-C'eoi*ai»t$fii, (07) . ^Bf i joaj&fui&tc. oifatwtftw 

KRB*fH3l9tc«*. ttM)t=S«iBOT**»4)aj43t k. ft/hitJfrWWM Fo-7*3fcR 1 .. iB fc|a|;KfclM 
*S#02 6 (B) £*§ftl>J:oC|$«7"i;XAT-fiirfi] Fn-^3Ct*<*9. «W Fn-7*jfcRi.. iB 

sitttft*. fc*fu **>**tii*w- ~R ll0a ,tt. mmfoT&miz&m&mftRiibm 

l>. ]M«*0 a .. a ,i'C36fl:3-£4fc, Ho- ftlg (ft®) 0(I'\7 4-FA.y7$*U>3fc68R 1 tkfc£ 

x*s> o ^s^ajitft^R, , .„ #h 2 4 tis-ri ^ t Bssni. . 

mm i*»feaatLfc«cryxAjBUf 3tWK«r too 64] 5.t« ai . iB *»fe=s:t5v^'ta«jDS** 

0, 026 (c ) £Srf<fc3fc, ajlimWt k. aittfttf>*&Vv»M Fn-X3^4>Hifc£ttiiif 2 



(11) 
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e a > 60° + (4/3) 0 C = 60° + 

r»**u &mt 3fr$>m%MW^i. H3uu no 

= 1 . 0 , n 1 = 1 . 5<7)t ^(21v) ^jfl/i-rH 

ftftr y xj^cnmx'h o , n« 0 a = i 4 o • x-h i . 
[ o o 6 5 ] *tc, * ( 2 i v ) com&umz^zm 
mth . ® i o x-h iEA&r y xi»co 



(4/3)sin-'(n0/nl) (2 1v) 

-D <^R») -^Efc»oTXyX2»rt£»firU 

[0066] ffl&R 5 f 1 RX/mm f 2 
U 



0 S i 
0Rt 
0R2 



< e 



c 

0 a ~ 0 S i 

(3/2) (9 , - 



<?3 



0 3 



6> c - 90° 



6 U = (3/2)0 

> (3/2) (9 

> 0c 

0R2 < 0c 

« ( 2 2 ) m ( 2 5 ) £ H«r««jfc-r J: 5 1. Hft0 

0 a > 60' + (4/3) 0 C = 
[0 0 6 8] H^0 a ^(2 1u)cO0 

fefc«nil/C, *<27) Srt»fc1-id 

fc*su Fn-yjftofflwaqiwsftiifctttt 

£T£fflf 1 . f 2(c*NvC£R«S*u gft«K*>£U 
*Ofcftlc. HJ*3IW)H* (Wc, ftftiiJffl 



90* 



90° 



(22) 
(23) 
(24) 



(25) 



[0 06 7] ac. 



U *<ry®lz*M Ho- 
5C(22) 



(26) 
f 3«J:0X'JXixfcAW 

£ aid 0 a tt. 
(2 5) iU i^aJ^fc-S-X-tflS. 

0a,perfect (27) 

<0&|g;fr[6]n<0*Sjg) ttfiT-f*. *OftbU UW*» 

emu -«u:bswj3*is. c<ott», 

[ 0 0 6 9 ] fete, ttfcXii£KM£2:d"S:VY9vf Ho 



90* ♦ (10/9)sin-i((l//"2)(n0/nl)) - (6/9) 6 C 
< 0 a < 60° * (4/3) 0 C 



(27a) 



60° + (4/3) 0 C < 0 a < 

[0070] HI 714, ftSBWrtmtov^. JSSf 
KIWI, 90° 1]USOi§£{ci3{tSft*ifiS#|0 



c ' a^iaa-s 
. f 2ii. wiwe 



a . pea k. e^^mmwmi 1. f 2fct*vvtiMF 

1. OOkLTit&fcffo-O^. 

[ 0 0 7 1 3 H 1 Hi. ULhco|ji 0 ^a^v^t#^n/i 

£3&rgXAo±«ffi£^UcilT'j>&. ruXA 

±SI5cO}SMffif4, f 5tt. lWW a ' (0 a ' >0 



180° (27b) 

•e*s. ruxATa^sifHiif 1. 
, (0 a g0 a ,. ai ) -e*6ztBaEft»abcw«ia^ 
-ffl-c&s. «,<fl.,.„afc»ii, 0 a s<9 a , aax t 

(H2WR2. R3^) C0®tff» JRJKjW 

tliffB^$^it«±. f^co^ (36) MlfcUTV% 
I. ^rfc. ±IE2ocoiffl{i, jSP c1 . Pctfev^B 

[007 2] 01 l^-fX'JXAUfcOT, JSfflf 3 
J; 0 7* y XAfcAW Lfc3K»0 3 *>. SfHB f K f 2 



(12) 
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mm f 5 tcfc i vc £ss* t . nasi f 4 ^mn t * 

(4, HftlB f 4 1 aat LtSt»7- y XJ4MJ ( f 
5) T'-a5R»fLTttJ^ffiOffilS^f6]KjtffL, SO (4 
@t/rLT, JSffif 3^7-f-HA". y ^§ni)/c*C -9- 

t. 01 lfcjjrrsftttryxAii. «im Kn-xit 
tt fcSftnsa«#tt<oM!RHt5'^^or y xa?s> 

6. 

[0073] L#> L=5r**<c>, II 1 1 fcjj^-T 'J XjUT' 

fcAWLfcftfc. «HBf 2Jtf>jftCfc*JVvC£Rlt 
U HfSHBf 4SriSaLTlM Ka-Xfti&SftlSSa 5 

ft-csarta. -r<iT\ ma*.' <]R& 

614, flffif 4£jtttf&. jWKIW-rik, W*. 
(f, jftBC*j»t**KR6<0 < WIWI^i B = 4 8. 9' , 

A0 s 0 c -0 si 

JR. ft*8R7(4. Mf lfc*5WC£R»U Ho 
[ 0 0 7 6 ] H 1 3(4. ±»<0#3g£ fc fc tcJBttfcifefc 

UfcjEattryxA<o±«Kffi£*LfcB?*&. Eft 

JgA' P cl BCP c2 (4, nW0 a 0=a#ABCfc*$H 
T . 4f flfflC A ( ££B2 A B ) * 21 P e 2 A 

(fflP c iA) *¥tttttHll9 (^rtf-IUO) (2 8) 

0 b - A# = (180° - # a ' )/2 

<V = 180° - 2(0 b - A<9) = <9 a + 2A0 
SfcC, *<13) WC(2 8) J9, 

0 a ' > 0 a + 20 e - 2sin-'((n0/nl)sin^ so ) 



tf&frtl&. <9 30 i4. 0 S 



( 1 3 



Jg|«?)JIft<V =120" fcfi£U:i§£fc. Alt 
ft0 si (43 1° fc&9, ftHR6(4, ^^,0 = 50* 

0 *>7* 'J XATRflW **>**1M Ko- 

[0074] J: ^ $HM Ku-X3fci4, WROJ: 3 

01 lK^Lto&KKJ^xyXAKAlt-fS 
#K££T«»lBf4. f 5fc*JVvC£E»3tf, EBB 
f 3 ^7 -f - H a* •■/ ? 1 & 1 o iz-ttllii t ^T'£> I) . 

Hi 2(4, mwe a «e.,„ I )mz«aEfltt 

XyXA^iflWnBABCfcSUfcHr&S. 0*. ft 
®R7(4. £lfflf 2C*JWC£R|tLfc»fc:, tiffifi 
f 1 ±<7X* E (CAItft <?si ( < <9 C ) "Cfja L. 1M F 
o-Xftfc LTXyXA4»^{bit1-*3K«Tft4. 
[00751 iiT*, $HSf 1 5r^E5r4"^tB#ft^|6] 
^ftS A 0 WEBBS *t&b%tl. Zilit, ma 

(4. A0fi(til*tl>. A0#, 0 si +L0Z0 Cs t% 

(28) 

*«fc-«l*Aff«{tllieS-fr. 2j2P 0 iA, P c2 A*<- 

ft^A' P cl BCP e2 tfe^T. fflP c2 A* ( f 5) & 
VP ci A- (f 4) (4. ^fflT'*)0, fflCP c2 (f 

2 ) ai/p cl b ( f i ) (4, mmm?bi. 

[0077] ZZX\ ftABCcOAS (Eft) $r<9 b t 

i: , mne t ' 1 0 b <7)Mim, zMmE.mnm& 

(29) 
(30) 
(31 ) 



a) <Dffl&izhz>zbfrt>. aawft-t-f ho-x*o 

<9 a ' S (9. + Zsin-^nO/nl) 



4>. HI 3(C^-tEftaxyXA(4, 



- 2sin" 1 ((nO/nl)sin(0 s 



(32) 



1 I 9»^U<(4, 



e' >0 A 



(32a) 



a + 2sin-! (nO/nl) 

- 2sin-i ((nO/nl)sin(© so , a , in - <9 b )) 

(9 a + 2sin-i(n0/nl) - 2sin-' ((nO/nl)sin(0 so , „, - (9 b )) 



S<9 a ' 



a, perfect 



(32aa) 



(13) 



WW9 - 5 5 0 5 



bThZbtftttLW 01 7K, 0t, rttUc t<r>m 
Oft. fcfc'U e, = 90' . JBflr* 

tt. nO = l, nl = l. 5 

i««ffiO*$xl'i:38i«ffiOftSx2«)Jt**»*. 0 

±WffiABP cl c' p c2 {4. me^zmmE-m 

p cl c • = p c2 c 

PclC = P c2 C 

^ot, A ( 3 3 ) (34) J; 0 

xl' = (sin(# a /2)/sin(<9 a 

btch. 

[008 0] ZZX\ 5* ( 1 9a) (35) SrJtR 
xl' /x2 = e/(kO - 1) 

fc£U 

kO = kl/k2 

kl = sin(90° - sin-' ((nO/nl)sin<? so )) 
k2 = sin(90° + sin" 1 ((nO/nl)sin0 so ) 



ABCtfttJMSPci. Pc2«k9i-ta5£1130 a ' 

*M£#t/Ov&. H4»<&P e ,C (P c2 C)ti. ^ 
(19a) *<0xltffli-f5. PciC (P 

c2 C ) =xl* ttl. 
[00793 m*t>WWj:£o<£. 



= xlsin(<9 a /2) 



(33) 



= xl' sin(0 a ' /2) (34) 



/2)) • 



xl 



(35) 



(36) 

e = sin(# a /2)/sin(<V /2) 

5U3 1) «0fc#fcl^«t=, 0, o t4. (9. 



e/(cO - 1) g xl 



/x2 



war, 

e/(dO - 1) 



(0 



s o , in a i 



- 0„ ) ntmmth Z t Sr#Itt 



(37) 



cO 
dO 
cl 
c2 
dl 
d2 
e 



cl/c2 
dl/d2 
sin (90° 
sin (90° 
sin (90° 



sin" 1 ((nO/nl)sin(0 SO)Ilin 
sin" 1 ((nO/nl)sin(0 so , Bin 
sin" 1 ((nO/nl)sin(© SOit , ai 
sin(90° + sin" 1 ((n0/nl)sin(© so>inai 
sin(0 a /2)/sin(0 a ' /2) 



<?„)» 

<?„)) - d a ) 
0,))) 

0„)) - 0 a ) 



[0 08 1] 018J4, «*tffl<OUift<9. = 9 0* , E 
jf«9 e = 4 1. 8° (T'JXA?)Siff$nO=l. 5. 
^^Jgt(f*nl= 1.0). T*4*£fc:oivC, 
mcomfte,' RVM®MtMMmcr>g:Z<DktxV /x2 

o-x^aataji. m ammmnfrhm^ 

"C© so ,«a,=84.7° , © so> p ea k = 70.7° . 0 S o,„in=5 

7.7° tlXbZ. 

[ 0 0 8 2 3 ftffcg. <?« t Eg*^ #c *>Hflw^ 0 
JgT'J XA<7)^«*Wc-r^#*m-OOT. 06 

$r&3fc»R 1 2£jmvCH8fttra9fc*°V>TBMJU: 

[00833 
[HJS0J] 

4.. SttfcflSrfcWC* S&fcBKRW*. 01 9 



{4. *^t«tl.U^X^-h^lUfefi?(S:, XJMbb 

uzwitzmx'hz. 01 9 (a) , (B), 

(C) s (D) OiKB(4. 02, 03. 04&tf05fc 
S5 0/*mOaWSr2(ftffi#PET (jtf'JXf-l^f U 
JB*f*l. SOO^u-^yr^UU-htSfliSrffl^-CBS 

[0084] ifcttWl 

01 9 (a) tc5%r Hft9 0° <03«jgryx 
h±.tzmmuzbv. rvxA(?>mmiffimi.5 0u 

[0085] Jt!S$iJ2 

019 (B) tC^-TJ; dtC. 1HA108* (0 a>o in< 
0 a <# a , Ref ) «03a»X!"XAttSEaiU VXis- h 

i0 6£» ttftft/w?^ \>±tzw&LKi><n. 7 

tf 2 $ 2 7 u mX'h h . 

[0086] mm 

0i9(o iZTfki- x o nz. m®mcommn 90°. 



(14) 



*SB¥9-550 5 



immnmmfi 1 o s- nsnmro x&mmmc) 

mr y xAtfwmt m < i 3 icaa uc t, <o. r y 
xj±<r)mr&Lmm$5 0txm, ssmnzmtim 

B^ffl* (Hl^L,) ai8/xm, tRffRiafflJt (H 
1<7)L 2 ) til 6;um-C&l>. 
[0 0 87] JtK0«3 

H 1 9 ( D ) Cjjtf J: o fc. SffiHOffltflBfi 9 0', 

mmommft i o »iittWfcH«*>5a#7-y 

[0088] A*7?5-f 9. 44ymWffiX\ 
JSS4mm«03Bfc;Kl OlTi&oT, liffiKlfyHX5 
^hPETi/-b*»^6att*ttffilWB10 2» SB 
leafed f^fflfflKJ: 4KjS^^->-«^«tettRlt« 
10 3*»«Lfct>Offl^T. M2*K^^3cm 
tfX&BBff (fl¥Rtt7J 4 *7 7 h ) frbKZm 1 0 4 * 
ttfflU:. ^OSJKaiSti. M 0 5 , 10 

6, 1, 1 BOSfflKK-y:?^ hZ&Z. #l/>Xy 
- h OjEffi*>^> 3 0 c mOffigtdSJgff f h 73 V B M 
-8(2-)] fcffllrVCfTfc-jfc. ^754 b 

mm^^m^m^commmmi. 1 1 o c c 

d/cm!) ,9 68 [cd/cm»] T&ofc. 

[ o o 8 9 ] hi 5 . hi 6«. iMsmmmRvitmm 

*jjc*«H"?a*. itKWltt. HI 5<0 (A) t^-r 
J: o fc , &ttWKtf&v \m* H o-7#** < L 
TVVt. &Rffft<Z)&M: 1 2 4 4 (cd/cm ! ) , ¥ 

m wmmtuo . 2 3T*r>ft. jt««2^ hi 5 

CO ( B ) fc^tJ: oC, 1M Ko-7fl%tf0r<$:oT 
tvfc**, £tKMKttl04 5 [cd/cmO tJtWJ 
lfcJt^l6%ggffi;Tl/0^. ¥fi*H47 4' -C* 
0, ifcRHl fctt^ffifWJ£#o*:#, 1M Kn-7 
<i. ^Mh'o-7/±o-7coi*®ifc=0. 00 (HI 

»i» a 1 5<o < c > t*-r «k 0 jc. anas* { 1 1 4 

5 (c d/cm'] s ¥ffifc**7 0* . -9--^ h'o-7/ 

±D-7o»jgit:* { o . 1 4 -e*> 0 . mmmmn&Tte 
Jt«^3(i, hi 6iz^?£oiz, mm&tfA 

3 5 Ccd/cm*) fcffiC 1M Fn-7/ 
±o-7*W««Jt= 1 . 3 4^0-7*^0 4)**^ 

4 Ko-7*^Ltv^. *fc, ¥ffifti> 1 2 5* 
**< (fcfc'U *M Ho-7tf-7)»«c01/2tJLt. 
£3Pfl>£J£ieffltL-CI¥{I) . Hffl±^=Sr«JKieB 

I/O**. 

[0090] (x-yy*^ hSeoBBK»o3Bft«) H2 



s) iKtmmx'bh. mimtmmmmi. x-y 

y5^f hfiWA'-y^-f h4 0c7)«5t«4 l<73±ffi(C, 

*eiKMSKtt* 2 oawi«i/yx-/- h 1 mw. 

ZtlT^Z. ZW<y954 h4 0it. m%M4 1WT 

3, KftR4 4. JHHfla><-4 50«ttMvCO*. X 

[0091 ] (ttTSWffi^OHM^J) H 2 ltt, * 
*ojlc «fc & TBjeaacd^C 2%SfeM (UTS) Sr^U^Brffl 
Hfft*. »2|QttW«)iH3l£iBi, ^-7.3 lrttc, it 

3tff=5: a<r>mm 3 2 t^irraiw 

V 3 0c7)^Pi)tC. 3K^r«fi8rttfl 2 O&t/-*^^ 
yXi/-Y l^EBL^t^T'tbS. ifc. 7--X3 1 

[0092] (^^awHilM) H2 0 . H2 1 IZ* 

at i. i fc tcj: -?t . mm$&mmt ixmtz z t 

#?*!>. 4fc, SSaojSi^^^fBJfc, XU7 

=f\,zmmthztifix-%h. 

too9 3] (uyx^-hwimm&m)m2Ui. 

h. hi 9 (o ossfcw-cii. 5ftaryxAo*{a 

EAJgry XA 1 0 * 1 JWEWfcSBLfcfflTKHBLfc 
H2 2t^-fJ:^t. ^fffl^4^^0±t, ft 

mm<7)4nmmmtitz^s.nmr y xa i o * £ 

[ 0 0 9 4 ] 4fc. ffl2#HSS«T1i. #tffi^£*cOft 

JEt. ftSB¥6-3 2 4 2 0 5#4^t^$*lTV^ 

/hD3fl*»)R L . <WlfisWMtS: B8jhf * i 1 1 

T'*l», 
[0095] 

n«r, #ffi£ft^7-yxA*«ajjtffl!ifcfl«{c^$ixT 

*J 0 . 1 *l*!XliiaS;-f 4 2*|»IWllr]B»«*» 5ft»-C 
J>4<0T, Sg|5ffl<0U>XOft^Bifc«J:oT, ytfttilffi 
^»IWri*IO«KtK«>-C. «»ft$r«$iJL. HMO 
UyXcDMimtzZiX. Ko-70%425rWJ 

[HBDC0fS*^Siay1] 



(15) 



MW9-5 50 5 



[02] E.mr')xmmmvyx^-v mn9 
[H3] E.mroxAUBm^\i-yx^- v mm 

4 0' ) <D&&VVX®Hz\WiLtzmkZ^Ltzm. 

[04 1 *&mz xiEfiBrvxAmmiisyxis 

- h<v&®.uyX®MzAftiltz%m£*Uzm. 

[05] fi&Byj xj^mnxsyxis-hnvyx 
uitxmkizmxmm.uz^nmki^uzm. 
[06] m#e a <DE.n&7VXMz&^x, ho 

i®7]mfte*<7)E.n&7 , )XMz}s^x. m>bftu 

tSL£0. 

[08] mfte a <r)E.fi&7VXMZti^X. XMtfA 

mis, 

[09 ] ^e a <r>E.nW)XMza\^x. im Yu 

[0i o] mne a <o=n&7vxMz&^x. jgfflf 
3«kOAitt, mmt lzvmftesox-mm-zw 

Ko-X}fc9g|j$£^U:0. 

[01 1 ] 5S ( 1 9 a) W ( 2 7 ) Sr^tifttt?' 

[01 2] Tlfte a «0Hfttt7'';XAtfcV>T. #lfflf 
l^cOAit«<9 si t^ffif 1*OM£<O|I^£^U:0. 

[0i 3] su 3 1 ) *ssfe-rEftaruxAOT±fl3»f 

MIMK£-iBB)iLfc0. 

[014] ±flHr®«i. ]Ha0.tf>z#ffl=a#ABC 
a )(OIfiZftiP c ,C P e ,fcjI*8U.fc»tf** 

[015] gum i(A)» )mM2 ( b ) mmmm 

(C) couyXi/- hoMIKaSSlT^ofcteS&Srr 
&0?&&. 

[01 6] wmsnuyXis-vnmmmMZfi*-* 

[01 7] ftMWMWteovvt. ®*f*. E^ft. 9 

0° mncr>i§inzmz>&*mne^ 1 . 



9«uh**«ttBfiws *«.p,. k . tf a> . a ,&t>' 
[0i8] M®mcomfte a =9o° .m#ft9 c =4 

1. 8° (XUXA<7)®t(f$nO= 1 . 5. £$W)S#f¥ 
nl=l. 0) . T*4*£tC-PWt % HMfflcOltft 

[019] *#Difc «k ft I' yXv- h £RK L£x 7 ^ 
J>l>. 

[020] *#U!fc J: 2>ffi3t»9m 1 mMM ( x y ~Jy 

[02 1 ] #&HJ£J:Sffl3e^SF52ll» (ETS) 
Sr^LfclliSi0-Cfta. 

[02 2 ] *»iSl/yXi/- hOfflWOfatW*^ 

[023] x.vs;5<t hwmmnmmimw? 

[024] mfte a = 90> +aX'h&Efi1ZTVX& 

[025] mne t =9 0' +atft6=ftfir'jXA 

fcfc»tilM Kn-7#««tt*jiiU:EI2 4i:tt*£ 
S0T*&l>. 

[02 6 ] £5W)EJf*n 0=1. r »JXAOaj)f*n 
1 = 1. 5 CO fc $ (C, Hft ttT 'J XAOUft k SftStft" 

Ut0T*£>S. 

1. 1' . IB 1/yXy-h 

io. io' inas^xyxA 

3 1 ^-X 

3 2. 4 3 Hftil 

4 0 /<*?9<f]» 

4i. ioi mm. 

4 2. 103 *fcf*K«S 

44 mm 

4 5 {BBfl^A- 

102 XffMtttl 

10 5. 1 06 WXi/-Y 



(16) 



*$0B¥9-55O5 



[01] [02] 




[033 




[04] 



(17) 
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(18) 



[07] 




[013] 



(19) 





[01 1] 
a 




(20) 



1WIPP9-5505 



[014] 




[HI 6] 




(21) 



&BHP9-5 505 



[017] 



4m 




CSftA 


ma©..*.. 




6..... 


0..,. f 








■ e 


1 . 43 


44. 4' 


93. 3' 


1 00. 8' 


10 6. 0* 


1 1 9" 


1 6 1 ' 




1 . 50 


4 1.8' 


9 3.4* 


1 00. 4* 


1 05. 2' 


1 1 6* 


1 57" 




1 . 60 


38. 7" 


93. 4' 


99. 7* 


104. 2* 


1 1 2' 


1 62* 




2. 20 


2 7. 0* 


92. 8* 


97. 2' 


100. 3* 


9 6' 


133' 



[018] 









Ka-7&e* 






















90* ©fcf>) 












e.. 


©.« 




x1/x2 


xY /x2 




04*.*., = 25.2* 


©.....* = 93. 4 # 


50/60 


49/51 


0 k = 70.7* 


& mi, »*ak = 16.8 


0....*.* = 100.4* 


50/50 


47/53 


e,««»» ft = 57.7" 


= B.4' 




50/50 


47/53 



[019] [022] 




(22) 
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[024] 




(23) 




wzmmmmmw-Ts 1 # 1 ^ 



azmwz mm ® 

wzmmmGMm-Tu 1 # 1 # 



